Introduction
Meniscus allo/autograft transplantation represents a potential tissue engineering solution for the symptomatic, meniscus deficient patient to substitute for lost meniscal tissue to prevent cartilage degeneration, relieve pain and to improve function. 1 Different scaffolds/fiber mats types have been investigated for this function, but have fallen short in providing the hallmark multiporous/multilamelar features and functions of native meniscal tissue. In an attempt to overcome these drawbacks, a three layered silk cartilaginous scaffold was prepared by mimicking natural meniscus structure and function. The scaffolds were laden with fibroblast (FB)/chondocyte (CH)/bone marrow stem cells (BMSCs) to generate meniscus-like tissue in vitro for initial assessments.
Materials and Methods
Bombyx mori 9 wt% silk solutions were prepared and formed into scaffolds with pores ranging between 80-600 µm using an all aqueous method ( Fig. 1 ). Two strategies were adapted using different cell sources: (1) culturing human FB/CH within scaffold layers mimicking natural cell orientation to maintain cellular phenotype and (2) differentiating BMSCs to produce functional cartilaginous grafts in TGFβ3 supplemented chondrogenic media.
Results
Over-expression of Sox9, Aggrecan, Col 1, II and X within all scaffold layers was noted with high levels of ECM deposition. An increase of 900 and ~350 µg of collagen and ~95 and ~20 µg of GAG was with the CH and FB cells, respectively, with retention of chondrocytic phenotype after 4 weeks of culture (Fig 2) . Similarly, enhanced chondrogenesis with an increase of ~700 and ~95 µg of collagen and GAG, respectively, in the case of differentiating BMSCs was observed (Fig 2) . All cells attached and grew with well developed actin filaments viewed by confocal microscopy (Fig 1) . Immunostaining further confirmed enhanced chondrogenesis in all layers. 
